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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Turner et al (US Patent 6018524) in the view of Lin et al (US Patent 6813620). 

As to claims 1.13 and 19 , Turner teaches a method and apparatus for searching 
a longest prefix match, comprising the steps of: (a) performing a round of binary LPM 
searches by executing a plurality of search instances, each search instance searching 
in a different range of the initial search area (columns 7 and 8, lines 60-67 and 1-9, 
respectively); (b) in response to the last round of binary LPM searches, defining a new 
search area by eliminating from further searches, one or more ranges (once it is 
established if the prefix should be larger or smaller the search in conducted in the 
respective direction, as described in columns 7 and 8, lines 60-67 and 1-9, 
respectively); (c) performing a further round of binary LPM searches by executing the 
plurality of search instances, each search instance searching in a different sub-range of 
the new search area (Figure 1 1 , tree structure is an example of such a search); (d) in 
response to the last round of binary LPM searches , defining further a new search area 
by eliminating, from further searches, one or more sub-ranges (wherein the sub-range is 
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considered to be part of previous range); (e) storing a longest match if found in a round 
of binary LPM searches (column 17, lines 20-24), and (f) if necessary, repeating steps 
(c) to (e) to further narrow the new search area until either one of the search instances 
finds a longest matching prefix or all the search areas have been searched, in which 
case the last longest match becomes the longest matching prefix (as shown in figure 
18, if the LMP is not found then the searching algorithm is repeated). Turner does not 
teach however, that a plurality of search instances is preformed in parallel. Lin teaches 
a binary search engine method wherein binary searches are executed in parallel 
(column 1, lines 12-15). It would have been obvious to one of the ordinary skill in the art 
during the time the invention was made, to make a use of Lin's teaching about 
performing binary search in parallel and adapt it in Turner's search algorithm because 
this would increase device speed and decrease data packet latency (column 1, lines 55- 
64). 

Note: Claim 19 comprises all the elements of the apparatus, which are essential 
in order to execute the method disclosed in claims 1 and 13. Similarly, since Turner's 
and Lin's combined teachings teach all the limitations disclosed in claims 1 ad 13, they 
also inherently teach all the elements disclosed in claim 19. 

As to claim 2 . Turner teaches the method wherein the database is routing table in 
a packet forwarding device and the plurality of prefixes are logically sorted in groups in 
an ascending order of their lengths (column 21 , lines 43-48). 

As to claims 3. 15 and 24 , Turner teaches the method wherein step (a) is 
performed with search instances starting at predetermined locations within their 
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respective ranges (wherein each branch can be interpreted as a respective range), the 
predetermined locations being about the midpoint (the search starts at the closest 
midpoint and if value is smaller than the search shifts to the left, again starting at the 
middle, column 7, lines 60-67, column 8, lines 1-9) in the lowest range and being 
progressively shifted toward the respective low ends within higher ranges (this will 
performed if the prefix will be bigger than middle value, column 7, lines 60-67 and 
column 8, lines 1-9). 

As to claim 4 , Turner teaches the method wherein the step of defining the new 
search area comprises a step of: eliminating those ranges or sub-ranges which contain 
prefixes shorter than the longest match of the last round of the binary LPM searches 
(column 8, lines 1-9, if the prefix length is greater than binary search algorithm proceeds 
further eliminating the shorter lengths). 

As to claims 5 and 14 , Turner teaches the method wherein the step of performing 
a further round of binary LPM searched comprises the step of: in response to the last 
round of binary LPM searches, determining locations within the new search area at 
which the search instances start the next round of binary LPM searches, directing the 
search instances which searched the eliminated ranges or sub-ranges in the last round 
to begin the further round of binary LPM searches at the determined locations/bins of 
the new search are which contains the last longest match (in the binary search 
decisions about matching entries are made, and from there new ranges to search are 
selected, column 7, lines 60-67 and column 8, lines 1-9). 
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As to claim 6 , Turner teaches the method wherein when determining the 
locations within the new search area, the order of the search instances are maintained 
(the tree structure has a maintained order so that if the search proceeds it will be 
conducted in ordered manner, Figure 7). 

As to claims 7, 10, 16, 25 and 28 . modified teaching of Turner and Lin also 
teaches the method wherein the step of executing a plurality of search instances in 
parallel, comprises the step of: issuing parallel memory accesses to several memory 
banks (Lin, column 2, lines 7-9) at once to access in parallel a plurality of bins (Turner, 
figure 6) in either the initial or new search area. 

As to claims 8. 11. 17. 26 and 29 , Lin teaches a method further comprising a step 
of: issuing several memory accesses to a single memory bank to access in parallel a 
plurality of bins in either the initial or new search area such that the latencies of these 
memory accesses overlap (column 13, lines 46-50, there can be more than one table 
(main memory bank) and each table can be divided into the series of parallel memory 
banks (bins), which can be searched simultaneously). 

As to claims 9. 12. 18, 27 and 30 , Turner and Lin teach all the limitations 
disclosed in claim 3, however Turner alone does not teach the issuing a plurality of 
prefetch instructions and accessing in parallel a plurality of locations in either the initial 
or new search area. Lin teaches using cache to store or prefetch some entries at binary 
boundary and he also teaches parallel search (column 13, lines 46-50). It would have 
been obvious to one of the ordinary skill in the art during the time the invention was 
made to use cache to temporally store important information as taught by Lin in Turner's 
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invention because this would reduce latency or in other words improve performance 
(column 14, lines 48-63). 

As to claim 20 , Turner teaches the apparatus wherein the routing table 
comprises a plurality of bins, each of which contains one or more prefixes of a same 
length (Figure 6, wherein the bins are the tables with specific lengths, i.e. 1 , 2, 3, ... ) 
and may also contain at least one marker (column 7, lines 25-34), the bins being 
logically sorted in order of their prefix lengths and the initial search area being divided 
into a plurality of contiguous ranges, each range containing a predetermined number of 
bins (as shown in figure 6). 

As to claim 21 , Turner teaches the apparatus wherein each range, bins are 
preordered for access by the search instances for each round of searches, if no match 
or marker is found (Figure 6, all the bins are preordered based on the prefix length, 
column 8). 

As to claim 22 , Turner teaches the apparatus wherein the ranges contain 
sufficient number of bins to accommodate a desired number of prefixes in compliance 
with Ipv6 (column 10, lines 30-37). 

As to claim 23 . Turner teaches the apparatus wherein the size of the ranges are 
predetermined so that the worst case memory accesses are evened out across all the 
ranges (column 10, lines 30-37, since the markers can be shared and the worst case is 
bound on marker storage, therefore the memory access is evened out). 
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Response to Arguments 

3. Applicant's arguments filed January 9, 2007 have been fully considered but they 
are not persuasive. 

4. With respect to application's assertion on page 12, alleging that Lin does not use 
a plurality of search instances, in parallel, to perform the same search. The examiner 
would like to note that the limitations not disclosed in the claim are not given patentable 
weight. In particular the phrase "same search" is not present in any of the independent 
claims, better yet, the applicant disclosed in the independent claims 1,13 and 1 9, in the 
step b that the round of the binary LPM searches is carried out. 

The Prior Art 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US Publication 20040044868 discloses a method and apparatus for high- 
speed longest prefix match of keys in a memory using binary search. 
US Patent 6810037 discloses an apparatus and method for sorted table 
binary search acceleration. 



6. THIS ACTION IS MADE FINAL 

policy as set forth in 37 CFR 1 . 1 36(a). 



Conclusion 

Applicant is reminded of the extension of time 
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7. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Inquiry 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Angela M. Lie whose telephone number is 571-272- 
8445. The examiner can normally be reached on M-F. 

9. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don Wong can be reached on 571-272-1 834. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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10. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





Angela M Lie 



DON WONG O 
SUPERVISORY (WENT EXAMINER 
TECHNOLOGY CENTER 21 00 



